The development of a virtual
patient e-module for wound
management

Virtual patients (VPs) are an interactive computer-based clinical patient scenario
used in medical education. Part one of this article, published in the last issue,

discussed a literature search carried out to determine how VPs are used in medical

education. Here, in part two, the author describes the development and application

of a wound healing VP that has been integrated into the medical curriculum at

Cardiff University Medical School. The e-module, which was designed based on

learning outcomes, balances core content and interacitvity with questions engage

the reader and promote the application of conceptualised ideas. There is scope to

distribute the module to other healthcare students and professionals.

ardiff Medical ~ School
introduced “C217 a case-based learning

University

curriculum in September 2013. A key
aspect to C21 is a spiral curriculum that has case-
at its heart. Cardiff University
approach to

based learning
adopted  this
integration of basic and clinical sciences (Cardiff

achieve greater
University, 2017). As part of a year-4 student-
selected component module at Cardiff University,
it was felt that there were aspects of wound healing
that could be taught via multimedia to healthcare
students of all year groups utilising the case-based
learning approach.

The aim of developing this wound healing VP
was to integrate the e-module into the medical
curriculum at Cardiff University. Its application may
be relevant during student attachments in geriatrics,
dermatology and general medicine. There is also
scope to distribute the module to other healthcare
students and professionals.

AMBIGUITY AND OPPORTUNITY

There is ambiguity across the board with respect
to definitions and understanding of what case-
based learning and virtual patients (VPs) comprise.
This makes it difficult to assess the quality of VPs
from the literature, as the title “virtual patient”
encompasses vastly different levels of sophistication
and technology. This provides an opportunity
to explore the terminology used and distinguish

technology types utilised in the provision of VPs.
There is therefore a prospect of a clearer evidence-
base to be established for each technology type to be
used in medical education.

THE VIRTUAL PATIENT E-MODULE

After reviewing the learning outcomes set by the
medical school and the General Medical Council,
a VP e-module was developed focussing on the
assessment and management of chronic leg wounds.
The visualisation board in Figure 1 describes the key
content explored in the VP module. The learning
objectives for this module are given in Box 1.

The structure of the module is based upon
the learning outcomes set out by the Medical
School for each year group. The module comprises
of three linear-interactive cases, following Mrs
Pinkman (venous leg ulcer, see Figures 1 and 2),

Box 1. Learning objectives to be achieved from

following the chronic wound module.

» Describe the four principles of wound healing

» Elicit an appropriate history to determine the
aetiology of chronic wounds

» Assess physical signs of venous and arterial disease

» Interpret the results from investigations commonly
performed in chronic wound management

» Formulate an appropriate diagnosis and management

plan for venous and arterial ulcers
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Stages of wound healing

Question: Match each stage of
wound healing to the point on
the graph

» Haemostasis
» Inflammation
» Proliferation
» Remodelling

Selectfrom the drop-down menu,
the stage of wound healing that
correspondsto each partofthe
graph.

Remodeliing |14

Proliferation |13

Haemostasis |1

Inflammation |2,

1. Introduction to Mrs Pinkman:\
History

HPC: size and location of ulcer pain
PMHXx: rheumatoid arthritis, deep
vein thrombosis, pregnancy,
diabetes, hypertension, surgery, leg
fractures, chronic kidney disease
DHx: NSAIDs, immunosuppressants,
B-blocker, nicroandil. Allergies

FHx: varicose veins, venous ulcers
SHx: smoking, alcohol, level of
activity, mobility

. Examination

Inspection: ankle oedema,
ankle flare, venous eczema,
lipodermatosclerosis,
atrophie blance, ulceration
Palpation: peripheral pulses

(va=ssn)

. Investigate
BPI, interpretation

/
N

Poor healing wounds
4. Managgment ) Biopsy (basal cell carcinoma,
Compression and dressings squamous cell carcinoma, vasculi@

e

~

/2. Examination
Inspection: hair loss,
shiny appearance to skin,
punched out ulcer
Palpation: peripheral pulses

\ /

/3. Investigations \

ABPI, Duplex scan,
Cngiography

Quiz: arterial anatomy of
lower limb

/1. Introduction to Mr White:

History (specific to arterial
disease)

HPC: intermittent claudication,
rest pain

PMHXx: ischaemic heart

disease, hypertension,
hypercholesterolaemia, diabetes
DHbx: aspirin, B-blocker, nicroandil
FHx: varicose veins, venous ulcers
SHx: smoking, alcohol, obesity

/ 4. Management
) Reduce risk factors, vascular referral

1. Introduction to Mrs Goodman:
History

Investigation and

( 2. Examination
management of infected
wounds L
. ) 3.1 tigat
Local infection: swabs, ( nvestigations

. ABPI, Duplex scan, etc
antibiotics

Osteomyelitis: X-ray

G

4. Management

Reduce vascular risk factors, mild
arterial disease - if tolerated can b
managed by mild compression

Quiz: causes of poor
wound healing

D

)
)
)
J

Figure 1. Visualisation board illustrating the key content explored in the virtual patient model. ABPI = ankle-brachial pressure index; HPC
= History of Presenting Complaint; PMHx = Past Medical History; DHx = Drug History; FHx = Family History; SHx = Social History

/" legfor 8 months now. It
seemed to appear out of
nowhere, | don’t
\ remember cutting myself.
. Only that I might have had

- ~

~

- ~

,«‘/I—don’t smoke or drink
! live at home with my
! husband. We like to go for
‘\\ walks but | am finding it

N, . . '
“<.a bruise there a while ago..-”
i 0:

‘r‘~ ______ >

-

--------------- R
Varicose veins .
~_runin my family.

Mr White (arterial leg ulcer) and Mrs Goodman
(mixed leg ulcer). A spiral approach was taken
the
aspects of anatomy, physiology, radiology and
clinical practice that relate to aspects of wound
healing and chronic leg wound management. The

throughout virtual ~cases, encompassing

‘f’ patient cases have been designed to guide the reader
/ , through the processes of taking a relevant history,
J I am very fit & healthy, . ) . .
I have to be with my focussed examination, requesting and interpreting
Rheumatoid arthritis. relevant investigations and appropriately managing
leg ulcers of different aetiologies.
il Questions are interspersed throughout the
Y
\ | take Methotrexate module to engage the reader and promote the
3 and Ibuprofen. | don’t L . . .
A have any allergies. application of conceptualised ideas (see Figure

3). The integration of questions into the delivery
of the module was based on evidence that
expert performance improves because of both
practice

increased experience and deliberate

Figure 2. Introduction to Mrs Pinkman (Case 1) — venous leg ulcer

(Anders, 2004).
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You ask to examine Mrs Pinkmans legs, these are the signs you find.

Ankle flare

Haemosiderin
deposition

Venous ulcer

Oedema
Lipodermatosclerosis
Hyperkeratosis
Venous eczema

Figure 3. Examination of the skin with inspection for signs of venous leg disease

Match the clinical signs of venous disease to their description. (1 mark)

Haemosiderin staining

Atrophie Blanche

Lipodermatosclerosis

Brown staining of the skin as a
result of extravasated blood.

Ankle Flare " Usually occurs in the ankle region,
- but can extend to the leg and foot.

Localized chronic inflammation
and fibrosis of the skin and

subcutaneous tissues in the lower

leg

Localized whitish and atrophic skin

areas surrounded by dilated
capillaries and sometimes
hyperpigmentation

A fan shaped pattern of
telangiectasia on the medial or

lateral areas of the ankle and foot.

Figure 4. Example question from the e-learning module

ABPI Calculation & Interpretation

@ systolic pressure recorded in
the brachial artgry of the arm

@ uitrasound device
amplifies the sound of

arterial blood flow
Blood pressure cuff

@ systolic pressure
sequentially recorded in
the arteries of the ankle
after each arterial flow is

located

Brachial Artery

Dorsalis Pedis Artery

@ Sound of arterial blood

= Posterior Tibial Artery.
flow located in ankle

Ultrasound Device

Best Practice Journal (2014). The ankle-brachial pressure index: An under-used tool in primary care?. Volume 60.

Calcification = >1.3

Normal range = 0.8-1.3

Arterial disease = <0.8 ->0.5

Severe arterial disease
=<0.5

Figure 5. Investigation. Hotpots are interactive areas with additional information

Delivery of content and interactivity

The design of the module was carefully evaluated
to balance the delivery of core content with a level
of interactivity to keep the reader’s interest without
inhibiting the conceptualisation of the content.
A pilot study conducted by Jager et al (2014)
looked at the influence of case design on students’
perception and knowledge gained from using
VPs. They concluded that students were spending
15 minutes on average working with a VP case.
Strategic design is therefore important for efficient
delivery of content and, based on this evidence,
it was decided to split the content into three
separate cases so users have a manageable amount
of content to cover at a time. The visualisation of
each slide was designed to be visually engaging
and manageable, focussing the eye on the most
relevant content. Figures 2-5 illustrate different
components included within the chronic leg
wound VP e-module.

CONCLUSION
VPs have been successfully integrated into medical
curricula with positive results. They have been
shown to be equally efficacious as traditional
teaching methods but with additional applications.
They are standardised and efficient medical
resources that are widely accessible to recipients.
Specialities, such as wound healing, could benefit
from the addition of VPs, as they can provide
evidence-based patient cases that allow safe practise
for students who may not get the exposure on
placement. Research is needed, however, to explore
the role of VPs in the delivery of wound care
teaching and how this may be integrated within
medical curricula. WUk
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